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Vacuum Pump

IN SITU BIOREMEDIATION
Vacuum Pump

Contaminated Soil

FIGURE 3-1 Engineered bioremediation system for treating soil above the
water table (indicated by triangles at the bottom of the drawing). The vacu-
um pumps circulate air to supply oxygen. The infiltration gallery in the
center of the diagram supplies water to replace lost moisture and nutrients
to stimulate microbial growth.

engineered bioremediation system for unsaturated soils. It indicates
the types of systems used to supply oxygen and nutrients and to
maintain moisture.

The design and implementation of an effective vacuum or injec-
tion system for oxygen delivery require knowledge of the vertical
and horizontal location of the contaminants and the geological char-
acteristics of the contaminated zones. Because air flow is propor-
tional to the permeability characteristics of each geological stratum,
aeration points must be separately installed at depths that correspond
to every contaminated geological unit. For effective oxygen delivery,
the spacing of the aeration points within a geological unit is a func-
tion of the soil permeability and the applied vacuum (or pressure).
Determination of spacing should be based on field data and/or com-
puter models. In some clay-rich soils the circulation of sufficient
oxygen to promote bioremediation is extremely difficult because such
soils are relatively impermeable. In these soils hydraulic fracturing
or another engineered approach may be required to facilitate air flow.

The passage of air through the subsurface will remove moisture.